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Finding magnetic materials hosting large anomalous Nernst eﬀect (ANE) is an essential and urgent task
so that the heat-to-electricity conversion using the ANE can be practicable. The object of this study was
to theoretically reveal the behavior of ANE expected in a material with magnetic structure known as
Skyrmion crystal(SkX), which is of particular interest due to the particle-like nature of its magnetic unit.
The principal discovery regarding the simplest model of SkX was a striking peak of the magnitude of
ANE that appears in a particular range of electron density (Fermi energy ∼ µ0). Its origin was identified
in quantum picture to be the bands that are multiply twisted topologically, i.e. possessing large Chern
numbers, accumulating around µ0. This was in turn understood to be the combined eﬀect of (i) the
unity of magnetic flux associated with each Skyrmion and (ii) a van Hove singularity residing around
µ0, which is derived from the atomic lattice structure. Thus, the present finding motivates the search
for materials where SkX is stabilized under an appropriate electron density, by extensively applying the
first-principles method employed in this study to realistic systems beyond the present simplest model.
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